Particle Swarm Optimization
To determine the regularization parameter for FDA, we used PSO (Gonzalez et al., 2014; Kennedy 2011) . PSO is a probability-based method for optimization. When the objective function to be searched is given, a group of particles share information with each other and move around in the search space until the global solution reaches the desired fitness. A particle in PSO can be expressed as a vector using # $ for position of the i-th particle and # $ for its velocity at certain iteration t as stated below:
(S2) In the calculation of velocity, # is the best individual solution for a single particle and ∈ [−1, 1] is the best solution found for all the particle system; ( and . are constants and both are set to 2 in this study; ( and . are random numbers. The inertia parameter is defined by . Also, we used following equation to calculate the regularization parameter:
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